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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a sett-luminous device which has the 
function of compensating degradation of a luminous element and can obtain a 
uniform screen having no brightness unevenness. 

SOLUTION: A counter 102 counts cumulative lighting time or the cumulative 
lighting time and lighting intensity of respective pixels from a first 
video signal 1 01 A and stores them in a volatile memory 103 or in a 
nonvolatile memory 104. In a compensation circuit 105, the first video 
signal is compensated, based on compensating data stored in advance in a 
compensation data storing part 106 by conforming to degradation degree of 
each luminous element from the cumulative lighting time or from the 
cumulative lighting time and lighting strength to obtain a second video 
signal 101B. In a display device 107, brightness unevenness is dissolved 
and the uniform screen can be obtained by the second video signal 101B, 
even when the luminous elements of a part of pixels have degraded. 
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3y ^S!E1tE«KDRAM)T?**Ci:*1*«tLT^ 

[0 0 3 6] Sf**l OlcB*©*5B9J©gfS3fcSE« 

«. »**i75Mf***7©um^i*tzfa«©a5! 

3tt*«»w*V»T. SflfBIBti^aSfc«fBt6lHl8S«^i3im 
#IB«.|eI!&(F e RAM)T»5ii:^atl,TU5. 

[0 0 3 7] IS#*1 1 \zmm.CO$.5£W<D&5£%:mW 
14. W**175S»**7©^-rtl^lJl{c8Btt©e^ 
3tt««C*o»T.. MfBfBt&#&£fcraiBtelHl8&«. «ft 

(EE PROM)TS5CtS#atLTH5. 
[0 0 3 8] »** 1 2 tCfB®©*^©^^® 
tt. f#**l *fc(4W**2»C|B«©i^7tSB«C*3^ 
T, MIB^tB^at. SdfBfBtS^St. WtBttiE^ai 
tt. HtllBe^^fi©^gB©(51gS^«fcoT«BK$tl2»c: 

[0 0 3 9] »**1 3 1ClB«©*^Bjwg^^g 
(4, »*« 1 *fcJ4»*JR2 !CfBiE©gfg^BJC*3U 
T, SSfB^Ui^ai, WBEIt^ai:. fJIBffil^ai 

«. Mtae^^Btiwi-©*ejtft:±(-«fi!c$n2»cit 
[0 0 4 0] is*3ii 4tciBm©*fSW©i^Sfi 

i4. «** 3 75M»*3S 1 1 \zmm.<D&&x.mmiz&^ 

T. «ItB*^>^gi5<t. WIBfBtftlElSSi. itflfB«^«IE 
Sf(fBg^^^fi©^g|5©(IISStrJ;oT«fi£$n 

[0041] mmmi 5 \z&m<D*mji<D&&ytmm 
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a. 3 7iM»*« 1 1 izmm.<D&&ytmmiz&^ 

[0 0 4 2] Sl*«l 6lCfE«(D*^BJcDe^^gB 
[0 0 4 3] i»#JS 1 7 CfE*&<D#fi§9!oefgft£itt 

a, w#jh i nmm&m i 5 ©^tn^ i JS(ctB«oe to 

[0 0 4 4] ffi«ttl 8CGtt<a*§S9lQg£3tt£B 
tt. f*3fcJK 1 7iS!S^3S 1 5 OUfn* 1 JMIClB«CDi 
$B3te*«K*^T. WIBSfg^SBttFED^^xyw 

[0 0 4 5] ffi#mi 9KB«0**W0i*3l6M0 

fr>TflMXlTE1ftL H&fBfBtillISS»C^«bTfBtfe$n 
«#*tIE85ttwl§BSi 1 ©«fe«t«^*»iE Ltl 2 ©igfelfc 

[0 0 4 6] »**2 0»CB«©*»W©e«3tt«E«© 
SB«l^»J^?iTaboT, «l©Bfc«t«^*U->yiJ> 30 

m t a w^s t ^ism m l- . me a * > ^ sb tc <t ^ 
-ctntti $ nfc mm&wm<D s sat*?© Aurora £ * *t 

3£g?<t£. IBfftlilKfw^^TSflSLTiBteL. WIEffitS 
|5ISStClg«LTlB1*$tlfc. (WrEftH*©^***^© 

Wig 2 ott|fcfll^CJ:oT*«0*S*ff "5 

[0 0 4 7] ff*^2 1 KfE«&©*5gBJi©gf£ftgB© 40 

JtSB©K»^fetCfeUT, nKyKnttlftft. n 
S2)Pgs8©^*fT'5i5!3t^Btt, n+mf-yKra 
telfi/8&)©^fflg£fT5^1!)lH]8S£^U #te©£ 
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[0 0 4 8] fit;£JS 2 2 lCfB*©#5£9!©£fg7fcgB© 

stifcjsi 9 7>s»*js2 i©^-fn^ug 

•5. 

[0 0 4 9] »*^2 3\Z§im<D*f£W<D£5£ytmW<D 

t n e fg^st^ z> mm \z stiseMMg 

[0 0 5 0] 

[58fj©**©»«] Hi*#it5. sin 

>^g&, 11 : IBtftlHlgSgP, ill : B#*liE«^6ji*. 1 
«*-j7>^ 1 0 2 SWL, IltiJVfttt^U 1 0 3*5«k 
tf^JWBtt** U 1 0 4^1, IIHiffiiElHlggl 0 5 

[0051] i o 7 K^tt-ay— z.mn&mw) 

ft«t«^K»*bfca*SB*«tbT(r>s. y-xi 

^i£iiE»j[eJS§te> y7M/yX^(SR)140 1, II 
©^•y?-lHl8S(LAT 1) 1 4 0 2. 2 ©5- -;>^{hI8§ 
(LAT2) 1 40 3^tn. 1 4 0 4ttl*.14 

o 5 a, mi i=*Ufc*ft:«|]E«E«T?**. 

[0 0 5 2] *«©ftflMC:3&>TKIjHf *. *n-y?{I 
^(CLK), X^- h/TJUX(S P)l:Ufc«bT, y7 

^ 1 ©^-y^lHliSSTtt. •y->7 p 'j >^JPX©^-f s > 

(a) ics-r j; 3 ic z.v>v$&-c\tmz&t&mn\*ffijE& 

KI=«^T. l*¥^P B 1^©^^7-r-5«i:, 
/t;UX^m^^tlT^ 2 ©5 -y^lsIgS^©^^^^^ 

m^weiH^fT^ns., -e-©^, ^2©^^^[gs§^e 
x^*^e©it>yj >y/^^i:tfc*«ot, no? 

[0 0 5 3] m^X. &itffiiEmW±&(D9hmz-3^T 

■SrtSBi o 6ic$»e^i;*iBtt^ti-T*3<. c©^— ^ 

«. ^ICtfcB^-r i(C&iii^©EL^©^t©S 
gCLfc*^ Tfs^©*«iES:fT5 l^©T -ft. LTfflt^ 
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£. 

coo5 4] aur. •&mmz(.M7L.\zi®mz)m,\<D 
vt&mn i o i A£-y->yj >^b, ^-©«^<t o, & 

Ettl§ll&«»ClBtt3*lT^<. ^T, d©jftflr 
0*tt»«tTW<fca&. EttMatttt*»«tt*^Uft 

wtc^©»#&*©@»;W56nT^sfc«>, HiitTp 

■T±3IC. af8#£B©»Jfe+ »ffXtt^%U 1 0 3£ 10 
ffl^TBB«*ff^, — &l*m«K<fflA.i*ll*lltK*. * 
S t» tt««© ->f^^>^i £*) 3F#f8tt XtUl 

0 4lC*€T&tJ'J:3tcLT ! fe£l^. 

[0 0 5 5] EL*^tffl^T©«fWaa**l»aE 

*»5*<K05«IB*«ll»r<5iJSl^. CCD fctlEffl 

[0 0 5 6] EttlllBKffl^S^UOWSItL 
T14, XJ'f'f'Vi'i^t'JfSRAM), ^-ftSyi? 20 
I^t'J(DRAM), SiRSft^tUCFeRAM). E 
EPROM, 7?y>A/%U««<4t|fen««t. *5B 

[0057] &ic. &i»mn<z>miEmmz&z>. mztm 

1 S#BBf*. ffilElsISg 1 0 5 \Z\t. m 1 ©*«#^ 1 

oi At. «n*os«xi[£ri9M£^». a*j«jtr»M 

tj«JT3ft*t©x-^4:*«A**n<&. WiEEISS 1 0 5 30 

*to-a-T. A**tifc*«fll^O*|]E€ff5. C©^ 
tUT*|]E38«fftonfcJB2 0*««^l 0 1 Bit, 

[0 0 5 8] MM&WiRflzlt. ff»tt©Ettl£I&lcGti: 

MjAxmm £ jft«r»« * . ^iPKttoettiaK ice* $ 
icin»bTElfeL,T*5<. ctucto, ^laromiUSA 

[0 0 5 9] .W-k©J:5tcLT, JfeJWWfcE L*-?©* 

LT, tt{*«-3*-e©OdfllttEU S&ftLfcELJtmc 
it, *fl:LT^ft;^t>©£RI«f©»«*t]i«T?**J:5 
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A56tf*:tft<. BiiE©*§-tt£«OC.£jWii* 
S. 

[0 0 6 0] *^W©ifE3t^etC*3^Tffll/iT 

££<i:lc<£0, S!S£LT©S^*<b*ima»S. 
[0 0 6 1] £A±tt. S583t81tbTEL$f*fflVi 

tt. ELICK^-TPDP. FED/if, te©SfB^SM 
[0 0 6 2] [*ttm]*XltfllC43fr>T»i. m^ffiE 

-r-s. 

[0 0 6 3] &fcUfcEL^©Wflg£*I^U'^T-*& 
©ffl3cLT:fcm4\fcu. IMfcWtcte, «ajx.«*^sj©^ 

x 1 1?7 hftnmmmti&mtiuL. mm My y^jz 
;m«(i2 8ii»4i/TRtt. fmu m%v>mmz 

£inl?:L, ^©iD#^©{f^«aa«, iftSz!i©±SH±ffl l 
tf y hSrffl^Tfr 5. CWli^, g-b&k'y MMost Si 
gnificant Bit : MSB) ttfl^ilfflt LT®*ffl^ 5. 

[0 0 6 4] ItteyhtHld^ii^ 

£6 My hT-fT?4§£, 8Ky h«±©«iatB*t«-r 

^ jivkmm n omiE^m \z -o «,» tret «. . 

[0 0 6 5] HlfeJ:CXH2*#Jli'r*. 0 2 (A) 14, 
H 1 {C^ttf>^*^M 1 0 7 ©H5H©— SPS^bTI/i 

■s. nsg2 o l ~2 o 3©3«sstc-^vr#*. 

0, iS?g2 0 2, 2 0 3t4U-rnfc, &*a&-5S«©^ 
{k^^DT^-Stf*. CCDi^, ^©SSA^HSS 2 
0 2 «fc0 fci«2 0 3 0^SUiT5i. ^^ife^ 
e»^ktc^5»S©fl£Tt)A#<^S<. ^•54> 
Mli**«'rS£, 0 2 (B)©±-5{C»ffiA7*<^f 
■5. 1^2 0 1 ©W«(C»L, I$2 0 2©WSf4(S< 
^C0, ^ e»t'iB^2 0 3 ©)!$Kl4<g; 
[0 0 6 6]- ^IC, *(^©«IE»)^lCO^TiaBJ-r-£». 
E Ljg^©*tTB$^Sfcl4. *fl-^Ff B 1i5i:^fr^S 



1 
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SfSj^CT^P W »~ *f t" •!> MIES £ t£5£ L it "7 •;/ 7^ fflS L 
T, «IEx-^*&iWa51 0 6K!B«LT*5<. -0iJ£0 
2(C)Kl*-f. 2 0 0T^t7n 7 i'l*|(OS;? : ll f'j 

«^K:te. ^-tc i dijnA^n. i mmtt*Rz>< Ltzm^ 
\zffiiE£tiz. mmiz. b<D&vgiz&^T\z2mffi* c 

9. ?*{gift^<Z>*itIEil®te, 1 pgmri©X^-yytrifi^ 
[0 0 6 7] 01 K&t^T, ffim®& 1 0 5 \Z\t, "f'J 

^jimmmm^i n&tmrn^) 1 o iAOA*t, tett 

*2 0 ltt. *<0*f*j6flTWrM*fcW:, »a^C«r«rMa: 

m2 0 2 &<mfT2ltZ>7 : V ! ?)l'Qkik1Mmz\t> 0 2(D) 
HjR-T.fc'Sfc. + iWW©DPl|Lft!,aKJ:**liE*«liP^.6 

n-s„ mniz. hss2 0 3*«, bcDgpgs-e^tow^ 

T^i-StflW^tl-Si:. H5N2 0 3 £r,£*T 

)\sVt#mmz\t, + 2Ptiis<Dja39Ljasi-«fc*«iE* < jaA 

^ns. ^±©J:3(C llOllfflaK«fc**|jE»r«fcoT. 30 
0 2 (E) fc^-T <fc 5 KJ£— Jtc.»flE©iHffiS»<& C i^tll 

[0 0 6 8] tt^T. «»fflt31»CJ;**liE*ft»C-3V»T 
01, 03$r#SB-T-5. 03 (A)~(C)(CML 
T«0 2 (A)-(C)iH*T*4©T. C dTteiKBJ £ 

[0 0 6 9] 0 3 (OtC^LfcffliEaSr^Lfe-e^y 

j&t*e!>**Aa3nail*tt. -€-©*«jftiTI«*IHI*fc' 

lf>*t«M*tlfci*T*4. JMfcWKte, 0 3(B)(C 
*3lt^.Bi^3 0 3*«-€-ncK3?-S. :Ml¥iL 

itommiz&CTmiE'rz. 0 3(D)»c^-r<t'5(c, ^ 

«>#{t<DiiA,*:(0 3 (C)*, bCDgpg^TitA/T'tAa 

^xtiisn. mms o 3<to *> i&m&fc'Dmmm so 
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i\(03(c)+, a©&^s' : ejtA,T<,>.5<i:-r£)iiiiit3 

0 2 - i ®i^©«iE^Jinx.e>nfc^->*^;i/efc^M 

3 0 1 \Z\Z, - 2Pisi©«iE^ll0Ae.nfe5 J v^^^ 
[0 0 7 0] ±a?ro#g{r e fcoT«IE& 

i)»fc'ltITt-5I<!:l:&5. ioTI^^FtC, 0 3 
(CiO. EL$f0Mir B lOiEV n £4>-^iiK IT^ 

■5(v Ell + 6-*v 6 L,) z\t\z ^.^>xmm±w<omm.^ 

[0 0 7 1] m«Ott)ffffl,9lCJ:«MjE<0«^. 

;u*«i«#o«ia©*»: j; o t mm a =? omjEwmm-z 

$>Z>L^?<D\zttV. Smynlzlsl-} 2>miE*mfrts.^ 
T. "11111 1 " **A# CtUy.±<£>fcP» 
fc: J; a J*«*^©&»©«S*4M&*W>«ffi 

iLT, " 0 0 0 0 0 0"*«A*^tlfc«-&. dtl^Jiro 
«Ht*fr5i8J««t<. IfOEL^i^bLfcELf 
fifl) IWCiEaia:*** (*l:EL j**T«« «t 

[0 0 7 2] *fc^J^.«, *SIW*«#il/T. *0« 

[0 0 7 3] [*SS^J3]*^^CD^<b«IE«^$:Wra 
tt, ^<k«iESgtt«*SM 1 0 7 (DH-mzmfrtl, x 

s?^;n*4fc«*aB i ©^m^-) i o i Attt-rntiEEi 

ggl 0 StrA^^nTiS^tcMiEAifT^n, ltiE^*-0D 

)i>okms^m2 oivkmmn) 1 o 1 B^«*^g 

1 0 7 CF PCSr^LTA^^nTtifc. Z.<D£5tS.?5 

mz&zx >j -v Ritu ^tnmmm<D=L-y bit 

K,fc3S&14<ft#©e58;ft£lB£. 8Siil 0 7 t 

[0 0 7 4] *%sg©^t^iE^^^-rag^7t^B 
tr*5^T. *ftiiEW6«*t!atP!-oSfiii:^ 
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#JE*f&Lfc0iJ£0 4 (A)\ZtHT. S«40 1±IC, y- 
3, Hi3SgB4 0 4, -tt8K(RJ&M4 0 5, FPC4 0 6S 

m-r^m^mii. ^t^mmm4 o 7 1 

nt^l..' 0 4 (B)te, B4 (A) tC*5tt-5^t*IE^B 
4 0 7 ©F*gggya-y ;7 0©— 0i|T&£o M^b. S&±© 

[0 0 7 5] x5^;U8fefc«*(*l©BMfc«-*)4 1 1 
A«. n8l!0»«SV-X^ ?, F P C 4 0 6 5^bT*ft 
MIESB4 0 7 fi«*§IE|n]S§4 1 5 KA2lSn*. ^<D 
j|Ml^fifeJ;^«SftJ 1 ~ 2 K&^T^LfcTJ&tC 

2©8H#«^) 4 1 1 B«t. y-X«4MMMbl9K4 0 
2(CA^J$n-5 = 

[0 0 7 6] &*5. 0 4TliSl/TU&l»i« 1 ^bfcilE 
gglCte, !^B&*dP«^*A*m«^ti. 0 4 (A) 
l:gLfc«SJTB, FPC4 0 6iV-X«WI»@B 
4 0 2iODMlC*ft:*liEaiE«4 0 7 *E«bT*0, ffl 

[0 0 7 7] [*!S0S4]H1 3fc*JHf«. #3B93©S& 

fid* 7 -t- a Vvktofe^i izMlfc L fc *> £ =fc>§ 

-^©.fcS&S^-KH I : 
>^SK. 1 1 : GtftlBlBtt. Ill : «*ttjEa&ft>S&S* 

A:*jE««*»6 £n£3i 2 (t^jw* 

«M&^)«, D/Aa&lHlS&l 3 0 7l:J:oT7tni/ 

^it 1308 ^izxti^nxmm<Dm^n ionz>. 

[0 0 7 8] 013 \Z&tf2>mjB&m 1 3 0 8 K*5tt*> 
V-X«*«UB»®ttO®ISBI*BIl 4(B)fc»r. - 

R) 1 4 1 1 . U^;U->y^ 14 12. A77rl41 
3. t>7' l J>i'X'fyf 14 14f*ft5„ 14 1 
5ttS^, 14 1611 Hi 3twbfc*ft»iESs«, 
1 4 1 7«D/A^tUi?§T*$.2.. 

[0079] &m<Dmmz-3i,*TWiwtz>. ?ay?m 

^{CLK), X^-h/tJI/7(SP)ICbfc^oT, isy 

-?•©«. u^^zyy^\z^-ox/vi^<Dm&mm*m^: 
/ a (c v»t 7 7- d t £ n. 

tf7**fll<*»KA**nT«r»*7^-n^tt«i(B^S 
TH»©S7K£fr:5. 
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[0 0 8 0] &i3. 01 SICqtLfcffTli. '£4tffiiE$i 

[0081] »sfietj5]*^ss«aj-c«. *%Bjwe^ 

£«©H*«£*©H2iU:ttttSn*K»Ettffl(y- 
X«*f«IH8iJffif!j|§IS&, y*-h<§^*gffl'JifgSi®8&, HSUiM 

*?«*»«(B»ia») ©t f T*n«fKfp«-r**j* 

10 lHltt»fcB8UTtt***ffi ,; C**CMOS|Hl»tH*-r 

[0 0 8 2]-H5(A)*#ltS. *HJS0iJT« 
3-- >^#©# 7 0 5 9#^X^# 1 7 3 7^7X& 

OSfflW. frfc. lS5 0 0 0i:LT(i jS#tt£* 
20 [0 0 8 3] ^Uf, IS5 0 0 0±Cf ftSti, ^ 

turns o o i zMfctz,. ^mmxitTmrn 5 0 0 1 

£UT2»*jft*fflH**t. Mn££ftlt<Z>¥jUBt£fctt 
2Ji«±«JISttfc*i6£flilr»T*>A^. TM5 0 0 
KDliitLta. ^7X7CVDtt*fflW SiH 
NH„ RtfN,OSE!6;tfA£l,T»^«*n*HMfc 
g{fc&3l§Bt 5001a£l0~200 [nm] Off* L < 12 

50-100 [nm])j^fi£-rs. &&mwv\*, mm 5 0 

[nm] (DWUk&fcm&m 5 0 0 1 a OS.fS.it S i = 3 2 
30 [%], 0=27[%], N=24[%], H=17[%])£ 
J£sKL-fc. TifellM 5 0 0 l©2Ili L-Tfi, 

XtbTJSRKSn*«ftS[{t**il5 0 0 1 b£5 0- 
2 0 0 [nm]($?£L<tel 0 0-1 5 0 [nm] ) <DB £ \Z1& 

mm®.-?*. **js^jt«s ifi o o [nm] omtmi 

&55IBI5 0 0 1 bO&SfcifcS i =3 2 [%L 0= 5 9 
[X]. N= 7 [%], H=2 [*])S»j*Lfc. 
[0 0 8 4] T*)»±(C^#^g 5 0 0 2-5 

0 0 5 £fl2fTr *Mfcm 5 0 0 2 - 5 0 0 5 «, # 
40 S««ljt* ; fi-r-i)¥^l^^^»l©^<7>7t-y^fe. 
LPCVDS, *fe«y°7X-7CVDffi^)(C<J;0^ 

^-r>^LTMT5. d©¥Sft:B 5 0 0 2- 5 0 
0 5(1 2 5-8 0 [nm] «(f S b < « 3 0 - 6 0 [nm])© 

di, L < ttJ£Sit(-> U a » *fctt-> 'Jn >y;uv- 
9A(S i,Ge,.,(X=0. 0 0 0 1-0. 0 2))^ 
50 &i-Cffilct5i:Sl,». *SUStHJT-«. 7"5X7CVD 
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T, 5002~5005 £^fi£Lfc. 

[0 0 8 5] 5002-5005 
Vtz'&s TFT<DV&^m%MW?%>tctbizmmtS.JFtit 10 

[0 0 8 6] Sfc, l/-f-^MST'iIS*^ftI 
If— ?>YAGI/- If-, YVO, U— tf- 

zm^zc dtie>©w— »f— 

tea. u— y— *fi»a»6ttw$nfcu— if— 3fc£3te* 

at. x+v-vu-if— *fflv»*«^tt/^;px3B«aja[» 20 

3 0[Hz]<i:U U— !f— X*JP=£— 2Bflg£ 1 0 0~4 0 

0 [mJ/cm , ](^WIC«2 0 0~3 0 0 [mJ/cm ! ]) it 
■5. YAGU- tf— £fli^S»^fc»«-©JS2rt 
3l&£ffllVl.>kXf2JgJ3}£& 1 ~ 1 0 kH z tL, U— 
if-X^JI/^-SS* 3 0 0-600 [mJ/cm ! ] (ft^W 
l:B3 5 0-5 0 0 [m]/cm , ])i:-r^)<hg:^„ tLti 

1 0 0-1 0 0 0 [Mm], 0y*.#4 0 0 [/iE]X*Ml:* 

jiebfcu— «f— 3t*as«^Bc«oTBBi*ix, 

0~9 0[%]tLTff^tf<kK 30 
[0 0 8 7] ifct^T?, 5002-5005 Srffi 

5y-h«6iftK5 0 0 6&S5fi£-rs. y-H6W!5 0 
0 6tty7X?CVDffiifclix;t 7 ^ft$fflo, 

S4 0-1 5 0 [nm] ti^xmrn^t^ntmrn-cm^-t 

-5. ^JStfJTte, y^XvCVDStliO l 1 0[nm] 

omz-zmtZHt&mmmi&its i = 3 2 1x1, 0= 

5 9[%], N=7[%], H=2 [X])T»J*Lifc. ^) 
TfflHTfclK 40 

[0088] ^fc, mt&j&m&m^zm&izte, 

XVCVDST'T EOS (Tet raethyl Orthos i 1 icate) t 
O, <t£ig£L, SfSJE7j4 0[Pa], S«i&S3 0 0~ 

4 0 0 rati, 3. 5 6 [MHz])®?j«« 
0. 5-0. 8 [W/cmjT&mSitTffi^TSd^T 

4 0 0-5 0 0 [t:]<Df^Tx-jHrJ:0y- K*6»ffit<fc 

[0 0 8 9] &(,>T, y— h*ftlHJt5 0 0 6±fcffltJP2 
0~10 0[nni]©Sl©#lK5 0 0 7i, 11 1 0 0 50 
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-4 0 0 [nm]<D^2CD^ma5 0 0 8 ii&mmMf&T 
3. **JS^JT«, KJP3 0[nm](DT aNglfr'i&.SSjl 
l©ill5 0 0 7i, K»3 7 0 [nm]<DWmfrt>UZ> 
^2©I«5 0 0 8*«lMLfc. 
y^tetr^L, TaO^-y-yh&fflK ^.Mi^tS 
f?l^TX/ty?Lfc. Witt, W<D?->fy 

(*6flE9'9. 9 9 9 9 [%V<D$-7y h&m^ltXKv 

* 9 - 2 0 [ At Q cm] Zmm-? 2> Z. £ fc. 
[0 0 9 0] fr*S, « 1 <0«115 0 0 

7$TaN, I20iii5OO8$WiLfc^, #(C 
EJt^trT, ^"TntTa, W, T i , Mo, Al, C 
u, Cr, Nda>«&3fc£tlfc7nSSS, *fc^WIB7C*Sr£ 

g, Pd, Cua>efc.5£&*flHr»TfcJ:u. ^ 
l©^«)li^Ta^T-»fi£L, i2<0«fi^Wiit 
*a*^to#. ilCiSMTiNlT-MU Sg2 

©*««*wgl4:r*tt*^to-a-. SB i w^iK^^b 

*>:*;KTaN)in?»J«U m2<75S«M<&A 1 
T^SL^&fe*. SlCifl^TaNlTi^L, Ml 
2©Sfi*Culttl.t*^t)-S-tbTt)±K 
[0 0 9 1] H 5 (B)lc^-Tct o\z-y* bVVif 

77-fft£fflV>TI/y^ 5 0 0 9 

iaa&ff ^. ^ i oiyf >^ffli-etti i 2 cd 

X-y^>y^^Tfi : 3. #*lfi0rcttJS 1 ©x->5 i >y 
^^.t LT, I C P (Inductively Coupled Plasma : m 

tfXKCF.iC lz tO,tSfflK *n-enco^xsit 
Mit^:2 5/2 5/ 1 0[sccm]£U 1 [Pa]©£E^-en 
-fJHOiIl:5 0 0[W]CRF(13. 5 6[MHz])« 

«Ttifi(4HDS0I CP^ffl^fcH^-f 
Xy^>^gB(Model E6 4 5-DICP)^fflU 
fc. aSWCttWX^-i?) ICfc 1 5 0 [W]©R F ( 1 
3. 5 6 [MHz])«73€rSAL-. *l»l:M«ie/H7 

^X7f>yiti i ©i»«ji©iiii«*T— 

it^>. ^ 1 <DX-y5=->;7'^^-C©W{C*f-T-5Xy^> 
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tf&g.\t2 0 0 . 3 9 [nm/min.L TaNl:»t«X-; 
3=->^ji*te8 0. 3 2 [nm/min.]T$>tK TaNl:» 

[0 0 9 2] £<7)^ @5(B)l:S1"J:^:i/yXh^ 
f)ft§7X^ 5 0 0 9*»Stfl:S2(0X75 : >yft 
frfc**. Xyf>^7l:CF,iCl,iS«^ 
-en^no^XSiESlt*3 0/3 0[sccm]£U 1 [Pa] 
©SAT?3<;H©«aiC 5 0 0 [W](0R F (1 3 . 5 10 
6 [MHz])«*«raALT^ r 5XvS*j«LT»3 0 8>g 
g0X7f>y^frofCo SSffl'J (K»X t— >>) K 2 
0[W]CORF(13. 5 6 [MHz])«rt*ftAU ^igf$ 
JCftOSSA-f TA«ff*WJD*r^, CFitCl,*jg 
^Lfefg 2 ©X7f>^#T«WlSRtfT aNltt 

mmm\zx.y?->tf2tiz>o I2^)X75 : >^to 

W^J#T*Xy^>i/3Sflgtt5 8. 9 7[nm/min.L T 
aN*r»-rsxyg i >yaKJ4 6 6. 4 3 [nm/min. ]T 

7>{f-r&i±ib\z\t* i 0-2 o [%mm<Dm&-t:x.y 20 

[0 0 9 3] ±IBIl^)X7f>^ltll 

j—rt-m<D&m*i 5-4 5 0 t-rntfck^^ c^u 

T> S 1 ©xyf >yfi!i:J: 0* 1 t*2 © 

»1S*^«S» 1 OM©»tI 5 0 10-5014 
(S§ 1 (OSil 5010a — 5014a £S§ 2 ^Sti 
5 0 1 0 b-5 0 1 4 b)S»fi!c-r*. y-h*fel*IBl5 30 

0 0 6[:tWlt'*l©»ttO#tl5 0 10-50 

1 4tfit)n^^I««2 0-5 0 [nm]ggX7f>^ 

a n» < o fc a n s . 

[0 0 9 4] -eLT, l/yXh^^^l)7X^»it 

-^-r«^F««7c**»iip"r*(H5 (b)) 0 H-tr>^«a 

>f*>H-^tt©*#liK-Xl*lx 1 0 ,5 -5 
X10 ,S [atoms/cm 1 ]iU iDjiHEES: 6 0 - 1 0 0 [k 
eV]tUTff3. **JE«IT«H — X»*l. 5X10 40 
15 [atoms/cm 1 ]<hU iO^«JE* 8 0 [keV] <h LTffo 

nawtttu >(p)*fctt8t*(As)sfflir^3&^ 
::tb'jxp)s«^c. mi 

115010-501 4ifinm*tf5-'rZ>7FffiM7tmz 

0 15-501 8 n* 0 iSJS*^*fi^« 5 0 

15 — 501 8fCtel X 1 O 10 — 1 X 1 0 11 [atoms/c 

So 50 
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[0 0 9 5] 0 5 (Oi^ti^Cl/yX 

5o c-CTtt, X7^>^ffl^xi:CF^ci,^o l 

tSffl^ *n^n<D#A«ESJfc£ 2 0/2 0/2 Ots 
ccm]£U 1 [Pa](0£E*T3-f;pa!<^««^5 0 0 [W] 
ORFU3. 5 6 Mz])«*£&ALTy^Xv££ 
^lTX7f>^^Tofco **«(K»7f-y)i:t) 

20[W]ORF(13. 5 6 [MHz])«**«lAU *® 
MlwftoeS/W 7X«E*B]J0"r*. *2©X7f> 
tf&im-e<DVf\Zti-?2>X.y?->#mmitl 2 4. [nm/mi 
n.L TaNi:»t5Xyf> ! 5 r aStt2 0. [nm/min.] 
TS) 0 * T aNK*rr 5W©lR]ttt6. 0 5T^5 o 
foT, Wi^MMCX7f>^$ni) 0 il<7>|g2<D 
x 7 f>^l:J:OW0T-/^^7O o tte-itzo Z. 
<D»2<D3Ly7>iffBm\Z&r)&2<Dmnm5 0 19b 
-5 0 2 3 b ^Mt^o — Sfl 1 <B9S«J1 5010 
a~50 14aH &£^£Xy ^>^£*vT, Sl(D 
$11 5 0 1 9 a - 5 0 2 3 a ^Mtl), 

[0 0 9 6] *^T% JB20H-e>^flia*ff5. H 
-t!>^l2(D»il5 0 1 9 b-5 0 2 3 b ttffl. 

(U»*/B^ H-Xil. 5 x l 0'V [atoms/cm 1 ], 
*««E«0. 5[mA], *PiimJEE9 0{keV](CT7 p ^X t T 
H-hf>^*fi 1 ofc 0 CUT, 

<Si6ft^*e^ffi« 3 2 9-3 3 3^@ e«E^»^»ricT 
So d^(£SS^ffli®« 5 0 2 4-5 0 2 7 ^SllDS 
ftfcU >(P)<Di»*tt* 1 X 1 0 1 7- 5 x 1 0 1 8 [a 
toms/cm 3 ]-e&tK SO, » 1 <D*«»^-/X-«© 

mm\z'ft?Tm^frtemm£3m&mi>T^2>o m 
mmT'&z* &fz, Mmm^m^m^ 5 o 15-501 

[0 0 9 7] :&^T% i6(B)[:^n^Cl/yXh^ 

l^T, ^3(7)Xu/^>^S^fT < 5o CIOlgScDX^? 1 

f>^lT, »2<OW««4:«»:*»«^-rs&ae)(cfT 
tons, fcfcU »3<BXty^>y&fTto&^««l- 
tt, UvX h 5 0 2 8 d^ft^TX^ SMTS, 

[0 0 9 8] I3©Xyf>y)!lll:*WXyf>y 
*fM4, Iyf>^7i:UCl,iSF,tfiffi^ 
-tn^PtlO^AffiMitSr 10/50 [seem] £ LTi 1 & 
tfS2©xyf>i/iH«l: I CPXyf>^feSffl^ 
Tft^o &*3, *3<DXy^>4fffl.gT<BT aNtC^fT 
5X7f>^l 111. 2[nm/min.]-efe0, y 
-bt&mmiZtt~?Z>X-vr>lfmmte. 12. 8[nm/mi 
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[ 0 0 9 9 ] T^mmmX'it, 1. 3[Pa]C0JE*jT-:3-f;i/ 
i©fII:50 0[W]©RF(13. 5 6[MHz])«^7Sr 

MiU.mT.J— v) fCfc 1 0 [W]OR F ( 1 3. 5 6 [MH 

SnT-5o J^±tC J: 9 , SI 1 0$fl 5 0 2 9 a~503 
2 a Affile £*l<5<, 

[0 1 0 0] ±te^3©X^5 1 >^tC e J;oT, SlWi 
II 5 0 2 9 a ~ 5 0 3 2 a tlJ'i ^Sl^M«lIIE 10 
(LDDM 5 0 3 3~5 0 3 SrfMfcZtlZ. 
^ttftS^(GOLDi» 5 0 2 4B, ?f§lc0jgS®5 

0 1 9 aiiftofciSTSS. 

[0101] £ fc. fg 1 C0ag®JI 5019atS2O| 
tI5 0 19b if^fS^ntiSa, fc&MKlffiftlHl 
KOnfv^HTFTCy-Mgt&O, Sg 

1 COigmJl 5 0 2 9 atS2 <DmmM 5 0 2 9 b Z.1ZM 
fifc£*i;tttWa, SiS£f$tCigii!Hli8<Op^^;i^TF 

[0102] m&lZ. m 1 (DmmS 5030a — 5 03 20 
1 atf 2©«1I5 030 b~ 5031 b LT'Ml&2 

nr^mmit. m^mzmm^<Dn^^^.)imTFT<Dy 
15032 b tT'Mf&znrzmMit. mm#)\zwm&e> 
[0103] £<d£oizvt, mi<?>mm 

|5 0 2 9 a~50 3 2 ailfi;f,&^?*{iI^(L 
DDM 5 0 3 3~5 0 3 5i, $1 Qlff5 0 1 
9 a£a&3^M4^^(GOLDffiigt) 5 0 2 4<£-|^S# 
(C^-r-Srt^Tg-, TFT#tt(CJ&i;fcf£9#tt# 30 

[0 10 4] ^T, h -3 VX:7£|&£L 

y- h/S^ii^:^ 5 0 0 6 £x-;/5F> WS-TSo C 
IT©l7f>^MiH l7f>mi;CHF,£ 

5. **SS^J-C«. ^^>/N'-JE^6. 7 [Pa], RF| 
A8 0 0 EW], CHF,^Xli3 5 [seem] Tig 3 CO X 

5 0 1 5-5 0 1 8©— «««SU y— MftlWlS 0 
06a~5 0 0 6 dA«*tl5. 40 
[0 10 5] ^K\Z, i&CUvX hA^&57Xi' 5 0 
■3 6*»tfLTJII3©K-ti>4f»S«fT3. £CO|g3 
CDK-tf>^SfCj;»3. p^ + ^HITFTC&JgttJi 

HiS5 0 3 7~5 0 4 0SMT5. (i3(C))Sl 
<r>mmM 5 0 2 9 a 43 «fctf 5 0 3 2 a S:^M#l7C^{C*f 

[0106] **««Tf ja. ^mvimm 5037-50 50 
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4 Ota^^^XB.HJSrffl^fc-f ^> 

•T-5. &*5> dCO|g3CO h'-fcf >^fflSCD|^»C«. n?- 

5 0 3 6Tffifc>ttT<^-£>. 1 CO K — e>^S 
R(^m2COK-k!>^31lCj;^T, 7M«««S 0 3 
7-5 0 4 0 tCta^tl^tlS^-&iS*-C'J >z)^0$n 
T<^***, *r<Z>^-?ft<£>mmz£>^T'b pS*ff4f5 
^&#)7E?Si CO ffiS** 2 x l 0" -2 X 1 0" [atoms/c 

m 1 ]£&-5«fc'3{;: K-£>^Jagf -5^i»*J:0, p ^ 
t*iHT F TCOV — xmi$,l$£Zfi H K >M*£<h LT 

[0 1 0 7] £A±*Tcoxs-e^n^tico^^ft:atc^ 

£*& £ x -y 5 1 > y L- it & T ?F ( B ) CO H - bf > ^ & ff 

[0 10 8] >fct^T, h^^aSTX* 5 0 3 6 

Srl&SLTE 7 (A) Cl^-r «fc 5 CJB 1 OJIMI&tNK 5 0 

4 1 S:®^^. CCO^l OJBMIMHK5 0 4 1 ibT 

^7XVC VDffiSfc(a>?./t-y^ffiSrfflt,i, JP££ 
1 0 0-2 0 0[nrf.£UT34***tflfe«KT»J«-r 

**BS0!|-ett. y7X-7CVDftt:i01Sl5 0 
[nB]©»{ta<fc3**BtSJgfi!ELfc. |g l COSI1S& 

ii5 0 4 i \$mitmttkmmizmfe2nz>>b<DT'U 
[010 9] *a^t\ tti j eti<D*m&mizmba-£nrc 

a &a 7 7 — * X T x— ;p*p 5. /fl u 5 fSfty -— ^BsTfx 

$f*L<tao. 1 [ppm]£TFcOg5ilflBSi. l FT*4 0 0- 

7 0 0[t], ^flt)(C«5 0 0-5 5 0["C]-t?fT 

< . **Sfi0iJ-c?(a 5 5 0CC], 4 P#P^CO^MST'f£t${b 

^aa^fT^fc. ^ci5. f^yx— ;im<Dmz. u— tf— 7 

x-JPfe, Sfcta^tfy HD-^7r-;i/S(RTA 

[01 10] ^«£*5, *sijfi«»jT*{a, ±E»ttft:«iatH 

PSr-^tT^FM^I^CS 0 1 5. 5017. 5037- 

5 0 3 8)fcy-y^U >^^n, ^tC^-^^^Jgfifeffi^ 

ta5**#if o=y ir;n«a«fi«sft5. ^<oi 

7«8MtjJ«TA« 0 . *Sfltta«6 V» d i A^e SS 
[0111] Sfc. ft 1 OJBDflttliin 5 0 4 1 Sr^fiKT 

ai'r*fcJ6era«5»JK5 o 4 K->u3>si^.tt 
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(0 112] t«Dffl. «ttfc4fflS£fTo*:freK-fcf> 
ifWM&ft t». SB 1 ODAMttlHK 5 0 4 1 *»J**#T 

t>A<r>. 

[0 113] 2e>lC. 3~ 1 0 0[56]O*'3R*-&trS?H 
»«t»T, 3 0 0 ~ 5 5 0 [t] 1 1 ~ 1 2 

*5S?£i&3 [a6]©fft»SE*»H««t"-C4 1 0 rC]. IPS 
KW^mSSrff cfe. ;i©IfSttera*giiilBl5 0 4 1 tc 

[0114] ettfbftiatUTU— tf— t:x— ;i/ 
v— y 8 — ■ *»yagu— y— sou- tf— ^fcAgat-rsc: 
[0115] ia7 (B){c^-r<t^tr^ i ©era 

J&MR5 0 4 1 ±(C*aMMtt*4*5rt«JII2 4>JIM 
*&j£Bi 5 0 4 2 S^lST*. *^S£0iJT-tiMiP 1 . 6 
[»i]eD7d"J*iiitil*Lfc. Jfcwe. *^tt#> 20 
M5 0 1 5, 5 0 1 7. 5 0 3 7~5 0 3 8l;Itl> 
a>^^ F-^-;p$r^sE-r-5fc*©/t^-->^S-fT 
5. 

[01 16] £12 ©eM&@ffig 5 0 4 2 £ LTH USt 

^trwwmtLTtt; mtsm* mmm. m<t&it 
[0117] *mmm-c\$. ^5Xtcvdsic±o« 30 

^K©KJPiLT»*b<«l~5[/xm] (£ £ L 
<tt2~4 [(iil)itiittiu. BMfcSteaiitBItt, K 
e *c^*n**»**^ftt»fc«e>K e l *^ ©*a:*mi 

[0 118] SSK. C:ZlT©=i>^i7 b*— )V<DMf$. 40 

k*ht, m 1 eraser 5 0 4 1 r 2 eraiUHR 

5 0 4 2 Sr|siB#lcx^?->y-r-5/tJ6, uyffYUrs— 
)l<W&Vi$:4§;?L2>Z:%i2mmm&S&5 0 4 2 £^J&T-£> 

sg i sra*fr&Bi 5041 *»i«r**r»J: o t> 

X •> > y » ^ © © £ ffl H -5 © # » £ L ^ „ 
[0 119] &^F*E#1««5 0 1 5, 5 0 1 

7. 5037 ~- 5038 <h*ft*n®£ifl<HCjgSS-r-5ffi 
i5 0 4 3~5 0 4 94Mn, CCtll IJP5 0 
[nm]©T i li, JKJP5 0 0 [nm]©-&&BI(A liTi 
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[0120] ^r<D±\zmmmmm : & 8 0 ~ 1 2 

0 [nm]©JP£T^f&U yt^-X>y-r-5d<t('J;oT 

mmmms 0 5 o^fsEt5{i7 (b». 

fllTte, K3i%@5 0 5 0 tCtt; mt1 >W2* • 7.X 
(I TO)^ift-f>i">Al:2~2 0[%]©gHfcffi& 
(Z nO)^g^LfcSBJ^«M*ffl^-5. 

[ 0 l 2 l ] BiH®® 5 0 5 0I1 h* U-f >&m 

5 0 4 8-t»PT«taT»J5fi-r*;:ilCJ:oTEL»l» 
fflTFTOKH >««4:*«W«t»«**»«*n*. 

[0122] H 8 (A) fcjR-T J: 3 &*ft*tr 

*g»R(#*!ig^TW:8tffc3£*BI) £ 5 0 0 [mdODff Sfc 
JBfifcU ®H^f|^5 0 5 0 \ZttfoT&$LW\zmam>S:j& 
BELT, A>^i:LT«ltgT-5m3©era*e»R5 0 5 

<t #tb*£ « Ha «©«|JK*«+# I'fcfc* £ *Tftl>i:R 

[0123] a:*. m 3 ©erase 

sans o 5 1 tiTRfl:a*i*i^TH6«<, m-£\z 

<fcoT«. #y<5F, #U7SK, 7i7'J;P. BCB 

> </ -> * d » t ^ wir m £ ffl n c i 

[ 0 1 2 4 ] 13 8 < A) «fc 5l:ELi505 

(MgAgfg) 5 0 5 3 43«fcO;&^flU$5 0 5 4 £1*J5£ 
•T-5. uCt^ELi50 5 2RUtigfg 5 0 5 3* 

Mfc-r&tzftiL^Tmmmffis o 5 0 t^LT^ffli* 

*5. *HMJTIiE L t^Oillii LTM g A gf 
[0125] &i5. ELl5 0 5 2 t Ltd &»©** 
e transporting layer)S.d^!7te (Emit ting layer)."*? 

&* 2effia£ELe£-r-5#. iE?LftAe, m^-nx 
e^b < ««^Me©^^-rtiA^Kws«^t)»-5. 
d © j: ?\z®.?t-<£t>i±i3.mzm* t&mi>w& 2 tiT& 
0, -e©ii-rn©«figsrfflt/iTt.«^^ct,i 0 

[0 12 6] *HSS0iJT-«iE7L^jlietLT*'J7xX 

LTte, #0 t*x;p^;u/^>y-;nc 1 , 3, 4-^-^* 
yjy-^f^PBDSS 0~4 0[%lft?ftm$ 

■ercbtD&mmmzjuoMi&v. m&^yfp^tvx 

[0 12 7] Sfc, fHil5 0 5 47fcELi5 0 5 
<sK **i£fi»J-Ctt/^ y -> a >R 5 0 5 5 <t IT 3 

o o [nmm<D&<t&mm&mfz>. -©y^y->^--> 3 
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[0128] 5 0 5 4 505 

ti. EL150 5 2, ilti5 0 5 3te#StC 

««SS5 0 5 4S?e*«U*ttLft: 
lr>TKRmCfltt&U ^6ELI5 0 5 2S«It 

[0 12 9] ft*5, ELI5 0 5 2 ©ffil/Pfct 1 0~4 0 
0 [nm](A^«JlCtt6 0~ 1 5 0[nm]h 5 0 5 

3<75JP£te8 0-2 0 0 [nm] QJWaWKlW: 1 0 0-1.5 

o wjtrniiAii. 

[0 13 0] LTi8 (A)\Z^-?£?ti.ffim.<DE L 
^jl— ;u*t%j£?«. ft*> ^MSWC^WSEL^E 

[0 13 1] #*8l5W;:J:oT, nft^JUT 

FT 5 1 0 lS^pft^HTFT5 1 0 2 £WT£ 
Ki/jOKi. Myf>^fflTFT5 10 3, ELffilb 
fflTFT 5 1 0 4 i«#"$-3H*»i£lRl— *«-kfc:» 

[0 13 2] ft*, ^BSWCiS^Tte, EL^CDS? 
^fltfifcfr <=>T®ttitt 0fcO£iil«fl*nteT F T»£fiiJT-<& 
S)t&5fcW-f-yf>^ffl.TFT5 10 3l:nft 
*MTFT, ELMfflTFT5 104Cp9 : t^ 

[0 13 3] ft*. **Jfi^Jtw*JViT«, iS^S®(l^ 
I) 5 0 5 0 ±ICE Li 5 0 5 2 M^tfct, ^ffi 
■«S5 0 5 3 *»«S*a«iS*3SLfc39«, ■«*« 
(*a)±ICEL«a^»«S»J«*-B-*«lifii:bTt)A 

■>-^>yfflTFT*3<i;^ELig»)fflTFTtt. **^«SJ 
TK1M LfcftI*5Ftt*«*(L D Dfi«) ^ft5 n 
t*;HTFT-pMt5®#2Slu. 
[0 13 4] [*M«6]*3B9!K:;felr»T. HSJlSftjg?- 
*»6©»3tt*5B*fc*iJfflT** E L ttttSffl ^* C £ 

[0135] cz.-c. hsjmkb?*3miu n&fzx 

(T.Tsutsui, C.Adachi, S.Saito, Photochemical Proce 
sses in Organized Molecular Systems, ed. K.Honda, (E 
Isevier Sci.Pub., Tokyo, 1991)p. 437.) 
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[0 13 6] 
[ft i ] 




[0 13 7] (M.A.Baldo, D.F.O' Brien, Y.You, A.Sho 
10 ustikov, S.Sibley, M.E.Thompson, S.R.Forrest, Natu 
re 395(1998)p. 151.) 

±E©iXi:io*§intEL#«(p tmma>#* 

[0 13 8] 
lit 2] 




20 



[0 13 9] (M.A.Baldo, S.Lamansky, P. E. Burrrows, 
M.E.Thompson, S.R.Forrest, Appl.Phys. Lett. ,75(199 
9) p. 4.) 

(T.Tsutsui, M. -J. Yang, M.Yahiro, K.Nakamura, T.Wat 
anabe, T. tsuji, Y.Fukuda, T.Wakimoto, S.Mayaguchi, 
Jpn. Appl.Phys., 38(12B) (1999)L1502. ) 
30 ±E©liXfcJ:9«#a*lfcELtttt<I rm#)<D&¥ 

[0 14 0] 
lit 3] 




40 [0 14 1] #±©J:3K: = ««»j8^a»S©j|Pyfc583te 

HJS^J 9 omirtHDm&t h S ft irm^^-a-T^ssTS 
[0142] [&mm7i*&m<z>&myt&m&femisfz 

50 -SCt^tBSlSS. 
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30 



[0 14 3] ELr-f^yu^i:ll /tyn>ffl 

[0 1 4 4] ^©&&#fgBJl©«^S£LTte. b'x 

g (^WIC te^-JflV f^xf-xi- XJ(DVD) 3§=©f2 
«*fcgB)&<!£#^tf ftl". #4*^(61*^^ 

[0145] @1 1 (AlttELT^yMT'SO, g 
*3 3 0 1, 3£Jf 3 3 0 2. 3 3 0 3 20 

t?. *fgBj<D@^7tse«s^gi5 3 3 o 3tzxm^^z\ 

[0146] @1 1 (B)ttbr^/7T'<6 0. ##3 

3 11. 3 3 12, * R\2jgB 3313. Jftf^T. 
/fyf 3314, AyfU- 3 3 1 5. S:^g63 3 1 6 

«ss*tr. *mm<D&Kftmwi$m^&3 3 1 2tTffl 

[0 14 7] II KC)(^yKv^>hELr^xy 30 
t"f ©-«0&H-«)-e»D. *f 3 3 2 1, 
^3 3 2 2, llgS@^A*> K 3 3 2 3. ^tkSB3 3 2 

4 , 3 3 2 5. m^mm 3 3 2 6 ^*"&tJ. 
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